Electroconvulsive stimulation results in long-term survival of newly generated hippocampal neurons in rats.
Electroconvulsive stimulation (ECS) is one of the strongest stimulators of hippocampal neurogenesis in rodents that represents a plausible mechanism for the efficacy of electroconvulsive therapy (ECT) in major depressive disorder. Using design-based stereological cell counting, we recently documented an initial 2.6-fold increase in neurogenesis following a clinical relevant schedule of ECS, a treatment also rescuing depression-like behavior in rats. However, these results gave no demonstration of the longevity of newly generated neurons. The present study is a direct continuation of the previous work aiming to test the hypothesis that rats subjected to ECS in combination with chronic restraint stress (CRS) display increased formation of new hippocampal neurons, which have a potential for long-term survival. Furthermore, using mediation analysis, we tested if an ECS-induced increase in neurogenesis facilitates the behavioral outcome of the forced swim test (FST), an animal model of depression. The results showed that ECS in conjunction with CRS stimulates hippocampal neurogenesis, and that a significant quantity of the newly formed hippocampal neurons survives up to 12 months. The new BrdU-positive neurons showed time-dependent attrition of ∼40% from day 1 to 3 months, with no further decline between 3 and 12 months. ECS did not affect the number of pre-existing dentate granule neurons or the volume of the dentate granule cell layer, suggesting no damaging effect of the treatment. Finally, we found that, while ECS increases neurogenesis, this formation of new neurons was not associated to ameliorated immobility in the FST. This implies that other ECS-induced effects than neurogenesis must be part of mediating the antidepressant action of ECS. Taken together, the results of the present study contribute to the basic understanding of the neurogenic effects of ECT, and demonstrate that ECS, neurogenesis and anti-depressant behavior are not directly linked. © 2016 Wiley Periodicals, Inc.